FINAL NON-ANONYMOUS PRE-SUBMISSION VERSION
Part of the fun of game play is that even when uncertainty is reduced for some facets of play, it is still generally maintained in some other parts. Games accomplish this by restricting some types of information but not others (Harviainen et al., 2012) . Through pacing and tailoring, the relevances of the content can meet systemic, cognitive, and behavior-influencing needs. The game situation works as the context that defines content and keyword relevance, and thereby creates useful inference (as per Cosijn and Ingwersen, 2000) .
The retrieval engine's organization and its access point system assist crucially in these relevancesupporting processes. For example, only by interacting with a certain non-player character will a player be granted access to the content (and thus retrieval options) of a particular quest (Harviainen and Hamari, 2015) . Each gameworld is created to supply information that emphasizes the game experience desired by its designers (Jørgensen, 2013) . Its access points have therefore been carefully selected to facilitate play and to keep up engagement. Where one is at a particular moment in the game world, together with the game's interface structure, determines what types of retrieval are made possible. This is what sets MMORPGs centrally apart from many other information retrieval engines. Their content access is limited by not only user privileges and rank, but also by which "buttons" and "drop boxes" are available (or missing) on each "page". The experiential interface of a game turns these hindrances into a meaningful, enjoyable process, whereas a similarly inefficient real-world information system would only create complaints. MMORPG use can thus be described as a kind of playful balance between goal-oriented task-based retrieval (e.g., quests) and retrieval by browsing, i.e., the exploration of the game environment (as per Steichen et al., 2012) .
Task complexity directly affects information seeking, including the use of retrieval systems (Byström and Järvelin, 1995) . A typical digital information system seeks to provide its users results that are as efficient as is possible. In contrast, game content retrieval systems are intentionally difficult to use (Harviainen and Hamari, 2015) . This is because enjoyable gameplay derives from artificial but interesting limitations (Suits, 1978; Salen and Zimmerman, 2004) . Optimization of challenge level is one of the crucial design issues of games (Carlson and Misshauk, 1972) . When the challenge level is optimal to skill, play is enjoyable. In information systems terms, these games' Perceived Usefulness (as per Davis, 1989 ) relies on an optimized challenge level, between boredom caused by either ease or excessive difficulty. The interface should thus be easy enough to use, but the retrievable content sufficiently challenging. People are satisfied with the results of their retrieval, even as those with more skill in handling the systems will gain more or better results than novices. This is a phenomenon found in non-playful information retrieval as well (e.g., Al-Maskari and Sanderson, 2011) .
While players may perform information seeking tasks on behalf of each other (Harviainen and Savolainen, 2014), retrieval tasks remain personal. This is mostly because of interface limitations and the structure of play itself. Exceptions to this rule exist, in the form of large encounters where groups of players together fight a key foe such as a virtual dragon (Vesa, 2013) . Players train for those tasks together, exemplifying Hansen and Järvelin's (2005) observations about information retrieval for collaborative purposes (Harviainen and Savolainen, 2014) : people retrieve information mostly alone, but then share not just findings, but also expertise and even personal experiences. This is in line with known information systems usage (e.g., Land, 1987) : people tend to use the systems by themselves, but for purposes of later sharing, instead of hoarding, what they find. The collaborative, interpersonal nature of MMORPG play tends to strengthen this likelihood (Harviainen and Savolainen, 2014) . The systems themselves thus encourage information seeking by proxy (as per McKenzie, 2003) in shared contexts, even as the primary retrieval tasks are by necessity individual work. Task complexity usually reduces the use of specific information sources in favor of more generic ones (Byström and Järvelin, 1995) .
Learning to read and use the game environment is a key part of the so-called procedural literacies that players develop during play in order to navigate the complex environments described above. A procedural literacy is the ability to analyze the system with which one is interacting, and to compare it to other systems, including the "real" world (Bogost, 2007) . This is a segment of the domain information of the game ("relevant known facts" of the situation, as per Byström and Järvelin, 1995) . Procedural literacy is required, alongside information about the game's internal challenges ("problems", in information terms) and potential solutions ("problem-solving information"), for functional play. To utilize the game environment successfully, players furthermore have to rely also on existing knowledge structures and the information that they bring into play from the outside (Crookall et al., 1987) . This is typical for information systems, which practically always require the user's own information to make cognitive engagement happen and to make task-based retrieval successful (Ingwersen and Järvelin, 2005) . Next, after a section on methodology, we turn to examining how these processes function together, through the application of the hypothesis of playas-retrieval on an ethnographic dataset.
Methodology
This article uses an ethnographic approach to its topic: the understanding of parts of MMORPG gameplay as information retrieval and information system use, as well as the implications thereof.
The data set was gathered by [second author] in three segments during October 2012-September 2016 from one of the most popular MMORPGs in the world, World of Warcraft (WoW), for the primary purpose of studying why players found their play rewarding (Rapp 2017a; 2017b; 2017c) .
The fieldwork followed a reflexive approach, exploring the ethnographer's experience together with that of other participants (Cardano, 2009; Rode, 2011; Van Maanen, 2011) . Differently from the 'realist teller' of the "objective" ethnographies, reflexivity paints the observed reality from the ethnographer's subjective point of view (Van Maanen, 2011) . It adopts an auto-ethnographic stance where the fieldworker's perspective is considered an important part of the collected data set (Tedlock, 1991) . (100) with his main character, belonged to a variety of guilds, and played almost all the quests, dungeons, and raids (collaborative missions) present in the game. He also optimized his character, learnt professions, farmed (i.e., collected resources for raids) and crafted (i.e., created items from raw materials).
The data set included diverse materials: 1. WoW related documents (e.g., forum posts, fandom websites, game guides); 2. data collected during more than 1200 hours of participant observation in WoW (e.g., chat log of informal conversations with players, screenshots, notes on the players' behaviors and dynamics, a diary with the ethnographer's experiences and reflections); 3. formal interviews (n=36) carried out both in the WoW's world (18) and in the real world (18), involving players at different levels of engagement in terms of experience of play, frequency of play and social centrality.
Observation was performed mainly in an Italian PvE (Player vs Environment) server, where players cannot fight each other in the common areas of the game. To enlarge the heterogeneity of the investigated phenomena, 150 hours of observation were conducted in an Italian PvP server as well, in which players can fight each other practically everywhere. Observational notes, personal experiences, and reflections were written down and then reviewed daily, immediately after the completing of a game session. Informal conversations were collected using the WoW chat log.
Players belonging to the ethnographer's guilds were always aware of the scope of the research and that their conversations could be recorded, although the researcher did not constantly remind them about it. Interactions with players casually encountered during game actions, instead, were recorded without asking their explicit consent: however, personal information was removed from the data set, in order to ensure anonymity.
The sample of the formal interviewees was split in: A. hardcore gamers (maximum level, more than 20 hours of play per week and more than 2 years of play experience) (16); B. normal players (80-100 level, 10-20 hours of play per week and more than 6 months of play experience) (9); C. novices (30-90 level, less than 10 hours of play per week and less than 6 months of play experience) (9). To take into account the process of game abandonment, two players who quit WoW before the beginning of the study were included as outliers. Participants were enrolled both in a PvE server (26 out of 36) and in a PvP server (10 out of 36), exploiting the ethnographer's in-game social networks (23 out of 36), or being selected in a pick-up group during the accomplishment of a dungeon (13 out of 36) after a screening interview. The first method allowed for the selection of profiled participants: the ethnographer's most experienced game companions ensured support for the research of specific profiles, guaranteeing their representativeness. The second method, instead, increased the sample heterogeneity, by including participants that were not foreseen before, through a serendipitous approach. The decision to stop interviewing at 36 participants came when the ethnographer became aware that supplementary data would not have produced significant new results for the research objectives, thus following a data saturation criterion (Bowen, 2008) .
Hardcore gamers were considered key informants: therefore, they represent the most conspicuous part of the sample. They were further split in leaders, masters or officers who have an important social role in their guild, and followers, players with no responsibilities in their guilds. To strengthen the representativeness of the sample, we also took into account the participants' game "race", class and main role (dps=16, tank=10, healer=10).
Interviews lasted around three hours each, and were registered using an audio recorder or the WoW's chat log. The questions were defined on the basis of the ethnographer's personal experience in the game, as well as the informal conversations he made during the fieldwork. Participants were free to talk of the game aspects they considered more important and to explore topics not foreseen in the initial list of questions. Interviewees were not compensated for their participation. Players' names, as well as the ethnographer's character name, have been changed for privacy reasons.
Data analysis followed a thematic analysis, using open and axial coding techniques (as per Strauss
and Corbin, 1990), and was originally done for the topic of rewards. For the purposes of this article, the data set was used to look for instances of play as retrieval. Data analysis focused on the whole data set (observational data, the ethnographer's diary, informal conversations, formal interviews, and WoW related documents), reviewing the previously developed codes. Whereas the most part of the previously defined codes were maintained, new codes were also developed to match the new research questions. All the codes were categorized in overarching themes, employing affinity diagrams: then, themes were reviewed and finally named.
While this article focuses on retrieval from information systems, we like Vakkari (1999) emphasize the fact that outside of singularly analyzed individual actions, information retrieval is rarely an isolated activity. It is a part of a wider context. For the purposes of understanding how players interact with the retrieval core, however, we have temporarily left out the wider context in this article. We cite the nuances of the social level of play, and influences from external information sources, here only in situations where we have observed them directly affecting play-related retrieval. We nevertheless acknowledge that content retrieval in MMORPGs is, to a large extent, in fact a social activity. It exemplifies Hansen and Byström's (2005) concept of collaborative information retrieval and many parts of Shah's (2012) collaborative information seeking. As pointed out by Harviainen and Hamari (2015) , it is an artificial limitation to study content retrieval as a social activity, yet without taking into account social influences on it. We nevertheless do so here, creating those artificial limitations, in order to demonstrate how the retrieval task processes actually function -and to avoid overlap with already existing research on play's social level (e.g., Harviainen and Savolainen, 2014) .
In the following sections, we focus on three facets of MMORPG play, as examples of how information retrieval takes place in them: the systems aspect of Controlled Access (explored in a social context by Harviainen and Hamari, 2015) , the retrieval-skill related Procedural Literacies (defined by Bogost, 2007 , based on Gee, 2007 , and Emphatic Keywords and their related add-ons (based on Jørgensen, 2013; 2016) . The purpose of this is to especially illustrate how closely related MMORPGs are to database systems in interaction, once one understands that the content retrieval just takes place through visual, experiential "keywords" rather than written ones.
Findings
In the preceding sections, we have discussed the hypothesis of MMORPG play being a kind of experiential information retrieval, supported by the interface, the various types of "keywords", and processes such as the development of procedural literacies. This previously discussed lens is now applied to an ethnographic data set collected in World of Warcraft. Through this renewed perspective, new data and interpretations emerge, producing novel insights on how design, information and players are tied together. The analysis focuses on three main themes: controlled access, procedural literacies, and emphatic "keywords". All direct quotes below come from respondents in the data set.
Before starting to outline such themes, however, we briefly describe how WoW functions as an information retrieval system. Basically, WoW is a fantasy game that provides its players with a series of "quests", which are missions that have to be accomplished in order to progress in the game. Once a quest is accepted, the game retrieves a series of challenges, made of puzzles to be solved or monsters to be defeated, to which players respond. This also happens when players decide to enter in an instance (a special play zone separate from the main area) or raid (coordinated group operation against a major foe): here, however, they take part in social information practices and collaborative information retrieval, since to defeat monster present in there they have to cooperate in small groups or being part of structured social organization, i.e., the guilds. To be successful in such endeavors, WoW players also leverage a variety of external information resources, such as third-party applications (like askmrrobots.com), guides (e.g., https://www.icy-veins.com/wow/), and forums (https://eu.battle.net/forums/en/wow/).
Controlled Access
As described above, many games guide problem formulation for the players' information retrieval, as well as release their content in a controlled fashion. This theme could be seen, at a first glance, as a restriction of players' freedom in seeking the information they would like to gain. However, WoW shows that it is possible to tunnel the players' experience while at the same time supporting their sense of autonomy. When they enter the game for the first time, players need to level up as fast as possible. [Second author] personally experienced during the fieldwork how the first phases of the game are devoted to better his character: the game retrieved contents matching his skills so that he could steadily progress without being frustrated. This mechanism has been confirmed by almost all the novices interviewed during the ethnographic work (8 out of 9 Unveiling the game contents step by step, without providing everything at once, on the one side The enjoyable inefficiency is a key part of what makes a game a game, and what makes games engaging. This article has presented a perspective on how that process functions. More empirical research needs to be conducted on this borderline, well beyond our ethnographic data set from WoW. The research should be in-depth, and conducted on individual games. That will enable us to understand not just how to design games better, but also to find out if inferences in other information retrieval contexts are similarly affected by their users' interest in having access to just some parts of the information at a time.
MMORPGs and other online multiplayer games also lead us to re-explore what exactly is "optimal access". Both information research and information systems science have traditionally placed it on a balance between getting as much useful information as possible and the ability to avoid information overload (e.g., Davis and Olson, 1984; Ahituv and Neumann, 1987; Harviainen et al., 2012) . Game studies, in turn, has been more keen to talk about restrictions that foster fair play, such as the forbidding of certain modifications, system hacks (such as seeing opponents through walls; Consalvo, 2007), or unsanctioned add-ons (Prax, 2016) that create an information asymmetry (an "unfair advantage"). Users, in turn, may have very differing requirements, expectations and desires for virtual world veracity and their ease of use (e.g., Nardon and Aten, 2012). All these remind us that information retrieval, if reduced to a mundane, routine task by immediate and too easy information availability, soon becomes boring.
Practical implications
The observations of this article point to the relevance of seeking further knowledge on games as information systems. It appears that user engagement can be increased by meaningfully optimizing both access to content and the way in which that access is restricted, provided, and arranged.
MMORPGs furthermore demonstrate that information systems need what Buckland (1991) calls the economical aspect, that which makes their use meaningful and interesting. It is needed in addition to the advantages of an optimal managerial aspect that enables players to handle information in the best way possible.
As we design new information systems, we need to pay heed to the knowledge that easiest access to information is not always the option preferred by users. An optimal access is required, one that makes the use of the information system meaningful. System use has to be efficient on the managerial, task resolution level, while enjoyably (and only enjoyably) challenging on the cognitive and economical aspects. Game design can thus also gain much knowledge on how to improve play experiences, by looking at its own systems from an information retrieval perspective.
Finally, it bears noting that the popularity of digital games means that when they eventually enter the workforce, the young of today have already been playing games for a long time. So have their parents, and both groups continue to do so. This means that games may now be the information systems with which many people are by far the most comfortable. Therefore, if we want to provide them with the information systems from which they will benefit the most, we will have to look into the ways in which games create meaningful interactions with information. Even as people may wish to separate work from play, they nevertheless tend to use the tools with which they are most familiar. They use the same cell phone, for example, for communication, online browsing, and gameplay. It is thus up to us to make sure that the information systems we design fit their cognitive needs.
